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Flora and community structure of benthic marine algae in Busan, Korea

Ju hee Kim

Department of Marine Biology, The Graduate School,

Pukyong National University

Abstract

Flora and community structure of benthic marine algae depend on habitat.
This study area .located in Busan includes coastal area and estuary affected by
Nak-dong river. A intertidal marine benthic ‘algal vegetation ‘was seasonally
investigated at four stations selected from those area to clarify the community
structure by quadrat method from February 2011 to October 2011.

Total 78 species including 9 of cholophyta, 17 of phaeophyta and 52 of
rhodophyta were “found: during the examined period.-Among these species, 15
species were found throughout the all-stations. Maximum and minimum species
number were recorded at station 1(55species) and at 3(32 species), respectively.
Annual mean biomass in dry weight was 193.8 ¢ m°. Maximum biomass was
recorded at station 2 as 2844 g m 2, whereas minimum value was observed at
station 3 as 118.9 g m % As based on the cluster analysis, grouping pattern
between the four stations was significantly affected by season and Nak-dong
river run off. Particulary, species composition and coverage between station 3
and station 4, that are strongly influenced by river run off, were similar to each

other. At station 3 directly exposured on Nak-dong river run off, species

vi



diversity was relatively low and dominant species were similar throughout four
seasons. However, abundance at the station was relatively high because of Ulva
bloom, although biomass was relatively low. This suggests that salinity and
nitrates concentrations closely related with river run—off controlled according to
precipitation affect importantly to the community structure. Salinity was negative
to the abundance, while nitrates showed a positive relationship with it.

In conlusion, the spatio—temperal distribution of benthic marine algae in
this study area was mainly determinated by the precipitation and influence range

of river run-off with the seasons.
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Fig. 1. Location of sampling stations in this study area.
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Fig. 2. RGB image of suspended solid in surface seawater of this study area. (Data

from Landsat-7 ETM+, landsat.gsfc.nasa.gov)
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Table 1. Mean value of environmental factors based on data of areas adjacent to sampling stations between February

2003 and November 2008 (Data from NFRDI, www.potal.nfrdi.re.kr)

Month Station Temperature Salinity D.O S.S Ammonia Nitrate  Nitrite Phosphate T-N Silicate
O (psu) (mg/L) . (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L)/t
Feb. A.-St.1 11.89 33.65 9.70 9.64 0.02 0.10 0.01 0.04 0.27 0.20
A.-St.2 11.63 33.94 9.62 5.81 0.02 0.08 0.01 0.03 0.27 0.22
A.-St.3 9.91 33.07 10.22 8.93 0.03 0.10 0.01 0.03 0.27 0.26
A.-St4 6.28 33.02 11.23 6.00 0.05 0.12 0.01 0.06 0.53 0.09
May A.-St.1 14.87 33.48 8.45 6.58 0.01 0.08 0.00 0.02 0.24 0.11
A.-St.2 14.58 33.37 8.97 10.66 0.03 0.07 0.01 0.03 0.40 0.22
A.-St.3 15.07 32.06 9.10 10.45 0.02 0.06 0.01 0.03 0.38 0.18
A.-St4 17.01 31.63 9.98 10.34 0.04 0.08 0.01 0.08 0.50 0.17
Aug. A.-St.1 21.12 31.93 8.46 3.78 0.03 0.05 0:00 0.02 0.23 0.18
A.-St.2 23.43 29.67 8:94 5.21 0.03 0.11 0.00 0.03 0.35 0.28
A.-St.3 23.31 25.49 8.47 5.97 0.01 0:21 0.01 0.02 0.41 0.85
A.-St4 26.43 28.05 10.27 5.36 0.02 0.17 0.01 0.09 0.50 0.07
Nov. A.-St.1 17.62 33.22 8.13 6.01 0.02 0.09 0.01 0.03 0.41 0.28
A.-St.2 17.72 32.87 7.60 6.35 0.04 0.10 0.01 0.03 0.50 0.35
A.-St.3 16.97 32.09 7.56 9.26 0.03 0.13 0.02 0.03 0.39 0.37
A.-St4 17.41 31.58 10.58 5.66 0.03 0.03 0.01 0.07 0.49 0.18

A., adjacent area
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Table 2. A list of marine algal species observed in this study

Season Winter Spring

Autumn

Species Site 1 2 3 4 1 2 3

Total
2 3 4

Chlorophyta

Ulva arasakii

Ulva pertusa + + ¥ P + a1 o
Ulva linza + -+ = 4= i i
Bryopsis plumosa +

Ulva clathrata 4

Monostroma nitidum ue

Cladophora sp. +
Cladophora japonica

Ulva intestinalis

Phaeophyta
Sargassum thunbergii
Colpomenia bullosa

Colpomenia sinuosa

+ o+t
+

Sargassum horneri

+ 4+ o+ o+ o+

Sargassum fusiforme

24



Season Winter Spring Summer Autumn Total

Species Site 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Scytosiphon canaliculatus +

Scytosiphon lomentaria + +

Rugulopteryx okamurae + + + + +

Undaria pinnatifida + +

Dictyota coriacea + + + + +
Sargassum hemiphyllum + +

Sargassum confusum + + —+ +

Petrospongium rugosum S

Ishige sinicola = +
Ishige okamurae 4 + + +
Myelophycus simpelx - +

Dictyopteris prolifera + +

Rhodophyta

Ahnfeltiopsis flabelliformis + + + + + + + + + + + + + + +
Chondrus ocellatus + + + + + + + + + + + +
Polyopes affinis + + + + +

Grateloupia filicina + + + + + +

Gelidium amansii + + + + + + +
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Season Winter Spring Summer Autumn
Total

Species Site 1 2 3 1 2 3 4 1 2 3 4 2 3
Polyopes prolifer + + +
Pterocladiella capillacea + + + + + o+
Corallina pilulifera + + + & + + + + +
Grateloupia cornea + + + T + + + + + o+
Lomentaria hakodatensis + + + + + + + + + + +
Chondria crassicaulis 3 + + 3 et kL + I + + +
Gloiopeltis furcata ' + +
Porphyra suborbiculata + + o
Grateloupia elliptica + + + + + L +
Polyneura japonica i + +
Champia parvula % + + 4 + + + = + +
Grateloupia turuturu + + + +
Chondracanthus tenellus + + + + 3 + + + +
Symphyocladia latiuscula + + B B - + + + +
Acrosorium polyneurum + + + + + + + + + + +
Acrosorium yendoi + + +
Lomentaria catenata + + + + + + + + +
Hypnea pannosa +
Plocamium telfairiae + + +
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Season Winter Spring Summer Autumn Total
Species Site 2 3 2 3 3 3
Chondracanthus intermedius + + + + +
Campylaephora hypnaeoides + + +
Ceramium boydenii +
Heterosiphonia japonica N
Neosiphonia japonica + + + +
Hypnea charoides +
Cryptopleura ramosa 4 = +
Laurencia pinnata + +
Porphyra yezoensis +
Polysiphonia morrowii + +
Grateloupia sparsa +
Grateloupia lanceolata o + + +
Chondrophycus cartilaginea %,
Ceramium kondoi + + +
Grateloupia asiatica +
Laurencia venusta + +
Caulacanthus ustulatus + o+ +
Laurencia intricata
Gapyliella flaccida +
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Season Winter Spring Summer Autumn
Total

Species Site 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3
Heterosiphonia pulchra +
Grateloupia imbricata +
Gracilariopsis longissima + +
Delisea pulchra h
Chondrophycus intermedia 3 + + o+ +
Chondrus nipponicus +
Aglaothamnion callophyllidicola +
Neosiphonia elongella +
Grateloupia divaricata +
Chlorophyta 3 3 2 2 2 2 3 3 1 1 i3 2 1 1 2 3 9
Phaeophyta ) 8 1 6 5 6 P 8 5 3, 0 2 5 5 1 7 17
Rhodophyta 32 24.-16 16 22 (22 14 16 26 16 ./ 7 14 23 16 8 12 52
Sum 40 ~35,-19 -24- .29 30 19 .27 .32 .20 10 18 29 22 11 22 78
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Table 3. Seasonal abundance(%), biomass(dry weight g m™2) and important value(IV) of the major algal species(IV > 5.0)

estimated in this study

Site
Season Species 1 2 3 4 b?(/)lr?i:;s
B. vV A. B. v A. B. v A B. v
Winter Ulva pertusa 3.6 12+] %189 5.2 8.3 114 68 356 312 07 5.8 7.1
Ulva linza 1.6 1.1 7.7 1.5 1.7 7.1 93 355 340
Sargassum horneri F.2mm B8 74
Porphyra suborbiculata 24 1.5 12.8 53 2.1 19.4
Chondria crassicaulis 2.0 19.1 ' 11.3 2.1 157 5.5 4.7 36.6 194
Polyopes affinis 1.0 17.0 ' 6.7
Scytosiphon canaliculatus 10.7 209 234
Lomentaria catenata 2.5 EWEG 8.1
Acrosorium polyneurum 1.6 20.2 6.3
Corallina pilulifera 1.3 . -614 +76.0
Porphyra yezoensis 7.3 83 241
Monostroma nitidum 1.7 2.4 9.9
Gelidium amansii 2.2 22.7 9.4
Total 12.1 84.6 249 166.0 20.8 107.8 17.1 414 100.0
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Site

Season Species 1 2 3 4 Mean
A B IN A B IV A B IV A B Iy ooms
Spring  Ulva pertusa 92 372 231 209 579 416 279 1162 60.5 18.6 61.6 451
Ulva linza 3.5 5.9 7.6 8.3 1.1 147 35 7.3 9.0
Sargassum thunbergii 22 631 6.0 89 3065 19.2
Sargassum fusiforme 25 279 58
Chondria crassicaulis 1.6 18:6 5.1 2% F21.2, 74
Corallina pilulifera 3.5 1363 10.5
Ahnfeltiopsis flabelliformis 4.5 580 9.2
Symphyocladia latiuscula 9.2 855 | 188
Gloiopeltis furcata 2.2 8.5 8.8
Lomentaria hakodatensis 2.6 302 6.5
Total 28.9  230.5 304  270.8 38.9 1484 334 4034 263.3
Summer Ulva pertusa 15.8 7562413 28 231 189 « 4.1 17.7  30.1 53 578 262
Ulva linza 172 324 63.1 147 33.6 497
Sargassum thunbergii 0.9 82.0-—6.2 3.0 421 7.6
Corallina pilulifera 46 1514 153 109 2904 46.5
Chondria crassicaulis 0.8 1.1 7.4 1.7 154 73
Symphyocladia latiuscula 2.7 519 73
Polyopes affinis 20 203 6.0
Total 20.3 299.2 154 406.5 21.3  50.1 24.6 1489 226.2
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Site

Season Species 1 2 3 4 Mean
biomass

A. B. v A. B. v A. B. v A. B. v

Autumn Ulva pertusa 92 272 222 324 722 483 221 587 774
Ulva linza 29.9 969 458
Sargassum thunbergii 43 111.0 164
Chondria crassicaulis 4.7  30.0 185
Corallina pilulifera 1 0w *71.7 Of 8.8 136.2 292
Symphyocladia latiuscula = 8.6 86.8 19.2 1.8 125 83
Laurencia pinnata 3.8 13.1 9.4
Dictyopteris prolifera 2.1 12.5 8.3
Caulacanthus ustulatus 1.8 4.4 6.7
Sargassum fusiforme 1.7 9.1 6.4
Total 25.6 % 21L3 21.4 12942 62.3 169.2 23.8  67.8 185.6
Mean 21.7 2064 23.0.284.4 358 118.9 247 1654 193.8

A., Abundance; B., Biomass
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Fig. 8. Annual 'mean abundance (%) of dominant species (IV>5.0) at each sampling

station for this study.
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Table 4. Vertical distribution of marine algal community at each station examined in this study

Month
Site
Feb. May Aug. Oct.
St. 1 Upper Ulva pertusa Gloiopeltis furcata Ulva pertusa Ulva pertusa
Middle Polyopes affinis Ulva pertusa Ulva pertusa Sargassum thunbergii
Lower Chondria crassicaulis Symphyocladia latiuscula Corallina pilulifera Symphyocladia latiuscula
St. 2 Upper Scytosiphon canaliculatus Ulva pertusa Ulva pertusa Caulacanthus ustulatus
Middle Chondria crassicaulis Ulva pertusa Corallina pilulifera Chondria crassicaulis
Lower Lomentaria catenata Ahnfeltiopsis flabelliformis Corallina pilulifera Corallina pilulifera
St. 3 Upper Ulva linza Ulva linza Ulva linza Ulva linza
Middle Chondria crassicaulis Ulva pertusa Ulva pertusa Ulva pertusa
Lower Ulva pertusa Ulva pertusa Ulva pertusa Ulva pertusa
St. 4 Upper Porphyra yezoensis Ulva pertusa Ulva linza Ulva pertusa
Middle Porphyra suborbiculata Sargassum thunbergii Ulva linza Ulva pertusa
Lower Gelidium amansii Ulva pertusa Ulva pertusa Ulva pertusa
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Table 5. Pearson correlation coefficient between biotic variables (Macroalgal mean abundance (%), Macroalgal mean
biomass (g dry wt m %), Ulva mean abundance (%), Ulva mean biomass (g dry wt m2) and envrinmental variables

(salinity, nutrients (ammonia, nitrates, phosphates)) at each sampling station for this study

Pearson Correlation coefficients

Macroalgal Macroalgal Ulva Ulva
mean abundance mean biomass mean abundance mean biomass
n r r r r
Salinity 15 -0,859** 0.104 -0.588* -0.44
NH4(uM) 15 0.554* 0.096 0.545* 0.479
NOs(uM) 15 0.73* -0.105 0.528* 0.355
PO4(uM) 15 0.58* -0.348 0.252* -0.004

*, p<0.05; =+, p<0.001
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Fig. 9. Relationship between macroalgal mean abundance (%) and environmental
factors (salinity, nutrients (ammonia, nitrates, phosphates)) at each sampling station

for this study.
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Table 6. Comparison of marine algal species number and biomass investigated in Busan area, Korea

Site Number of species Biomiss References
(gm™)

Youngdo 69 nd Choi(2007)
Yongho-dong 96 1,241-1,648(W) Nam and Kim(1999)
Dongbackseom 82 nd Yo00(2003a)
Kijang-intertidal zone 127 242-262(D) Lee et al.(1984)
Kijang-subtidal zone 59 850(W) Choi et al.(2010)
Ilkwang 103 478(W) Kang et al.(2008)
Gadeokdo (W) 43 165(D) This study
Gadeokdo (E) 32 119(D) This study
Morundae 48 284(D) This study
Kijang 55 206(D) This study

nd, no data; D, dry weight; W, wet weight; Gadeokdo (W), Gadeokdo west;.Gadeokdo (E), Gadeokdo east
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